Effects of dimethylsulfoxide (DMSO) on the digestive-lysosomal system in Paramecium caudatum.
The effects of DMSO (dimethylsulfoxide) on cell growth and on the digestive-lysosomal system of axenically grown Paramecium caudatum were studied. A general protocol of exposing cells to different concentrations of DMSO at the beginning of each of the four processes in the digestive cycle enabled us to analyze the effect of DMSO at each step. Vacuole formation and the beginning of a digestive cycle were initiated by adding latex beads to the cells. Maximum cell densities at stationary phase of growth were found to be inversely proportional to DMSO between 0.5 and 1.75%, and the duration of the generation time was exponentially proportional. At 2% DMSO cellular division was completely blocked, and above 2% it was cytotoxic. P. caudatum survived for 8 h in 4% DMSO and died instantaneously in 10%. This inhibitory effect on growth was reversible, though this reversibility might depend on the duration and level of DMSO exposure. DMSO exerted a dose- and time-dependent inhibitory effect on the rate of DV formation but had little effect on the acidification-condensation and the lysosome fusion-digestion processes. The size of the DV formed was also reduced, and this effect was dose-but not time-dependent; vacuole size reduction occurred immediately with DMSO exposure, and no further reduction was observed during exposures of up to 24 h. DMSO at 3 and 4% inhibited vacuole defecation, but the cells could overcome this inhibition when exposed to DMSO for longer periods.(ABSTRACT TRUNCATED AT 250 WORDS)